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‘lb provide gui&nce on the appropriate level of air quality aMlysis rreeded 
for a hiway project processed with a Categorical Exclusion (CE), Fin&ng 
of No Signif icant Impct ONSI), or Envirorrnental Impact Statement (EIS). 

Roth the Clean Air Act (CAA) and the National Environmental FUicy Act 
@EPA) require that air quality be considered in the preparation f 
env irorrnental Qcuments for any propsed project. The CAA al so requires 
that all programs, plans, and projects mnform to the State Implementation 
Plan (SIP) and that pioriw be given to implementing those ,prtions of the 
plan that are to achieve and maintain the national primary ambient air 
qualiw standards (NMQS). The Federal Highway Administration VHWA) 
conformity and priority procedures are contained in 23 CFR770. 

The level of detail in an air quality analysis will vary considerably 
according to the size of the project, the existing level of air quality in 
the area, and degree of wntroversy. The only pollutants of concern for a 
project analysis are those that would be directly affected by the project 

The primary pollutant that is amlyzed at the project stage is carbon 
monoxide (Cp). Given the dramatic drop in average per vehicle 00 enissions . 
over the pst 15 years, a vast majority of highway projects will not Z&CM a 
projected violation of the CD standards (35 parts per million over a l-hour 
period or 9 parts per million over an &hour period). An appropriate level 
of analysis &ould be performed to assure that violations will not occur. 
If the analysis indicates that a violation of one of the CD standard.5 will 
occur, consideration of appropriate mitigation measures should be inclued 
in the air qualiw aMlysis 

Crone is not a concern at the project level, because it is an areawide 
pollutant which is analyzed in systelevel planning as part of tie SIP 
development process Lead enissions were thouat to be a concern in past 
years, but with the increasing use of unleaded gasoline and tie Jcwer 
levels of lead in leaded gasoline, lead standards are not expected to be 
violated in any project and need not be addressed in the environnental 
docllment EBrticula2e matter should not lo a concern in regard to the ww 
proposed small particulate “PM 10” standard (where only particles of 10 
microns or smaller will be regulated), but may need to be addressed in 
regard to the control of dust fran construction activities 

Air quality analyses vary considerably in content and level of detail fran 
one project to another. ‘Ihere are several reasons for these variations 
First, the FHWA guidance allcxJs for ansiderable flexibility in performing 
these analyses If the project-level analyses are undertaken, the su~pe, 
osntent, assunptions, and level of technical detail are typimlly 
coordinated between the State Highway Adninistration (SEUQ and the 
State/local air quality control agency. 



Second, air quality analyses are prformed by different groups with varying \ 
levels of expertise, Sane States rely heavily oh* consultants Sane States 
have oerkralized oFrations where all a~lyses are parformed, and others 
have decentralized oFations that vary in their technical capbility to dc 
project analyses merefore, it is not surprising to find variation in the 
content and quality of the work srformed throuc$out tie Nation. 

Third, praect location, local topgraey, and meteorological renditions Third, praect location, local topgraey, and meteorological renditions 
influenae the level of detail required Large projects located in urhrn influenae the level of detail required Large projects located in urhrn 
areas may require anal,ses -that are quite datailed. areas may require anal, ses -that are quite d&iie& Controvr .:sial project Controvr .:sial project 
involved in litiqtion, or which are otherwise challenged, are almst involved in litiqtion, or which are otherwise challenged, are almst 
always amlyzed in greater detail. always amlyzed in greater detail. Projects located in geogra@ical areas Projects located in geogra@ical areas 
with unique topgraphy or adverse meteorology may also require a detailed with unique topgraphy or adverse meteorology may also require a detailed 

S 

investigation. 

Fourth, a few States still have envirornnental laws such as Indirect Source 
Review (ISR), whi& require a pannit before a highay can be constructed 
These usually have an overriding influence on the smp, amtent, and level 
of detail of the analyses performed for EIS’s This is espcially true 
when the SHA attempts to satisfy the ISR and EB requirerents with the same 
analysis In sane cases, the ISR prmit is secured after EIS approval. A 
more elaborate analysis than the one parformed for the EB v be required 
to obtain a prmit. . 

Fifth, in respnse to critical amments received fran review agencies, 
additional or more detailed analyses are sanetimes performed. 

‘Ihe follming sections are intended to offer guihnce on the appropriate 
level of air quality analysis for a project mble 1 provides an overview 
of this guidance. This guidance should not be ax-&&red as absolute, 
since each State will differ in its relationship with air quality agxicies 
and their agreement on haJ to treat projects Hcuever, when SHA’s Qvelop 
or amend agreaoents with air quality agencies, these guidelines are 
reamunended. zany agreements that have teen made in the Fast were made 
during a period when motor vehicles had mu& hi@er emissions than current 
or projected anissions, and during a period when we knew less but 
pollutant dispersion cfiaracteristics 

i 

. . 1. m 
(me CE’S are ~cjects whicfi & definition ti not involve significant 
environrsental im~cts These typs of projects’typically have no 
affect on areawide air quality levels, but may provide scane air 
quality benefits on a localized basis As such, ‘an air quality 
analysis is generally not necessary. If there’ is scme question as to 
whether a +Azicular project normally proessed as a CE would have an 
air qualiw WC%, this may be resolved b looking at previous 
analyses of similar projects or throu* a simplified analysis 
procedure, as described in the EIS section If an analysis shahs that 
the project will not create a new violation or exacerbate an existing 
violation of the CD standxd, the pcject may be processed as a CX. L 
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An EA/FCXSI may also not need any analytical bckup Such a judg-nt 
could be based on previous analyses for similar projects or previous 
general analyses for various classes of projects. Lw volume roads in 
rural areas would be an example of one class of project not normally 
requiring any analysis to fiake a judgement of air qualiw irn~~&, 

If it is not certain whether or not there is an air quality 
the procedures noted under the ETS sactioi. should be fol1 aqed. In 
general, a simplified analysis procedure &ould be adequate for most 
projects processed with an EA/FCNS L HcxJever, if the predicted 02 
concentrations exceed the criteria noted under the EXS section, 
analyst should rrmke a more detailed analysis using ccrrputer modeling 
techniques. 
analyst should rrmke a more detailed analysis using ccrrputer modeling 
techniques. 

For &ose vojects where a a3 microsale analysis is pxformed, the 
total 03 concentration (project contribution, plus estirrated 
background) at identified reasonable receptor sites (or a reasonable 
worst+ase site if only one site is analyzed) for the preferred 
altermtive &ould te reprted and ccmmred with applicable State and 
national standards If the analysis shows that the project will not 
create a new violation or acerbate an existing violation of the CD 
standards without abatement or if abatement is to be provided, that - 
the abatement will prevent sucfi @acts, the proj‘ect may be processed 
with a FGNSI. 

3. ) 

The air quality discussion in EIS’s &ould normally include at least 
the results of a simplified 00 analysis Facb alternative, including 
the no-build alterrative, should be amlyzed rather than only the 
preferred al termtive. The total Q3 wncentration at ibntified 
reasonable reaaptor sites for each alternative &ould be reported and 
canplred with applicable State and Mtional standards Use of a table 
is rwnded for this prison for clarity. In most circmnstanczs 
the “build” altermtives will shut an improvement in air quality over 
the -build, and this positive tone should be given to the writeup if 
this is the case. 

A simplified analysis technique would normally consist of using 
look-up tables to estimate emission factors and a simplified disprsion 
tecfinique, su& as the use of ncmogra*s, to estimate concentraticns 
A look-up table for vehicle emissions factors was transmitted to the 
field with FHWA Technical Advisory T 664O-l0, “Mobile Source Emission 
Factor ‘1Zlbles for MOBILE 3,” dated January 3, 1986. A simplified 
namogra@ technique for estimating <I) concentrations, titled 
“CX~E 3 - A Gra@icdl Solution Procedure for Estimating Qrbon 
Monoxide (Co) Concentrations Near Roa&ays,” was distributed & FHWA - 
Heaauarters with Technical Advisory T 6640.6, &ted March 2, 1981. 
pn example using this tebnique, plus the emissions table look-up 
te&nique, is included at the end of this discussion pper. , 
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If the results of the simplified emission/diqersion analysis show a 
l-hour 00 concentration of less than 15 mts pr million (assuning a 
meteorological Iprsistence factor of 0.6), a more detailed analysis 
should not be needd An exception to this mq be if the project is 
located in an areia where high traffic volunes or meteorological 
stagMtion andi tions are eqected over an &hour period of time In 
this case, or where the l-hour 03 aoncentration equals or exceeds 
15 parts per million, a more detailed enissions analysis should be 
performed. If a hi#er prsistence factor is used, the axrespnding 
cutoff point for the use of a simplified analysis would be lower 
(ia, for a prsistence factor of .7, a more detailed analysis &ould 
be used if the l-hour al concentration quals or exceeds 13 wts pr 
mill ion). A more detailed analysis would typically involve the 
MmILE 3/CAIJNE 3 canputer model sq=nce, using mainframe or micro 
computers. 

If the abve analyses predict a l-hour CD ancentration of less than 
the &hour 00 standard of 9 ppm, no separate S-hour analysis is 
necessary. In this case, the EIS should includ? a statenent that 
indicates that there will not be any violations of the &hour 00 
standard since the worst l-hour CD concentration is less than 9 ppr~ 
If the l-hour 00 concentration is equal to or greater than 9 ppn, an 
e-hour analysis should te prformed by dtiplying the 8-hour averaqe 
traffic lzy a meteorological prsistence factor (usually .6) and 

. 

dividing by the l-hour traffic: then multiplying by the l-hour 03 
analysis ccncentra tion: 

8-hour C0 con=. 31 (0.6) x (a-hour aver=ge hourly traffic) x (l-hour co COW.) 

(peak-hour traffic) 

If no exceeden- of the &hour standard is Fredicted, then usually no 
further analysis is required If an exceedance is predicted, then 
eight seprate l-hour analyses &ould ba performed and the results 
averaged. T’ 

It should Le nqted that the l-hour CD aoncentrations ncted’abve 
include both tie bckground and project-related 00 concentration 
levels Appropriate background concentrations can be estimated 4 
locking at monitored values fran pevious analyses, taking monitoring 
data fran State and 1 ocal air qua1 ity agency roni tots, or model ing 
efforts. Moritoring data should be used with caution, since rest 
existing 00 monitors are pur~sely located where violations occur or 
are expected (usually due to traffic), and thus do not provide 
realistic tackground levels Project monitoring (for either background 
or current project levels) should only he done when other data are not 
available and the oontrcversy or exacted air quality met of the 
project warrant iL Consultation with State Air Quality agencies to 
help determine appropiate tackground levels may be helgul. Except 
in areas witi unusual meteorological axxIitions, 1 ppn (rural) or 
2-3 ppn (urban) would represent typiol background levels 
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EI3r most projects, line-source analysis will be all that is needed. 
On occasion, for controversial urban projects where a State air 
quality agency has expressed concern, a CD intersection analysis may 
need to be performed, To make an intersection analysis, more detailed 
traffic data, such as turning movenents and siw1 timing, will be 
needed An intersection analysis will be of little or no value if 
detailed traffic are not available fran traffic counts 0~ mcx3el 
predictions and have to be es&ted. 

Intersection amlyses are also irherently less accurate thy 1 
linesource analyses,-due to additional canplexity in traffic 
movements, emissions, and micrcrscale meteorolcgy. Sane of the 
tedmiques available are overly ccnsemative to canpznsate for this 
The SHA should seriously consider whether an intersection analysis 
will (1) provide useful information to decisiornakers, or (2) settle 
the controversy surrounding the project before going through the 
effort to perform one If an analysis is perforn;ed, TEXIN 
(distributed ty FFIWA) or CALINE 3 with consideration of queuing are 
recamnandeh The EPA Volume 9” procedures are not reccrrmended since 
thq are ca&erscme and costly to use, are based on obsolete model 
formulations and substantially overpredict Co levels. 

The recqtors Aould be located where hman activity is expected to 
occur for tie duration of time correspMiing to the NFPQS for CO. If - 
a violation is indicated at a receptor, the analysis should inclllde 
consideration of appropriate mitigation strategies and the EIS should 
include evidence of coordirmtion with the Environmental Protection 
Agency and State and local air qualiq agencies, Mitigation 
strategies for air quality are limited, but generally any activity 
which reduces congestion and increases speeds on the facility will 
reduce a0 concentrations Fbr urban intersections, this my involve 
parking &ns, changes in signal timing, etc 

-. 

. 4. conforrmtv 
In order for a project to conform to the SIP, it must (1) be a 
Transportation Control Measure (TCM) fran the SIP, (2) cone frcm a 
amforming Trwrtation Improvement Program (TIP), or (3) be exempt 
fran TIP requirements and not adversely affect the TCM’s in the SIP. 
These mnformi* requirements apply in air quality nonattairment arxl 
maintenance areas where State and local officials have determined that 
TcM’s are required in the SIP to attain and maintain the NAJQS for 
transportation-related pollutants. Oonformity involves a canparian 
of plans (La, SIP vs TIP). The air quality mlysis pxformed as 
part of the environmental process is not required in order to 
determine asnformanoe. lhis is the difference between the CAA and the 
NEPA - conformity is based on ccrnparison, while the analysis for the 
envirorrnental docranent is a olculation of the anticipated pollutant 
tissions, dispersion and resultant concentration in the vicinity af 
the proposed prqect. 



Ihe prcject is an east-west link of a 4-lane urban at gra& freeway, as 
shan in Figure 1. ‘Ihe lane width is 12 feet (3.7 meters) and there is a 
3&foot (92 meter) median The nearest reoeptor on this link is a hcme 
approximately 100 feet (30 meters) south of the centerline of the hi*ay. 
Frun recent monitoring studies done in other prts of the city, it has been 
determined that the background level of carbon monoxide (CD) exclusive of 
roa&ay effects is 2 parts per million @pn). The traffic forecasts 
indicate an average daily traffic (Anr) of 88,000, peak-bout travel of 
7,480 vehicles pzr hour and an average hourly travel over the 8 continuous 
hours of hi#est travel of 5,610 vehicles pr hour. 

Find: 

(a) The vehicle emission factor for a predicted peak-hour speed of 21 II@, 
20.64 cold starts, and 21O ambient tmpzrature for 1985, and 

(b) The CD l-hour and B-hour ancentrations at the receptor for 
meteorological stability class D and a loo wind angle. 

. 

Use the emission factor tables transnitted with Technical Advisory 
T 664OJ0, “Mobile Source Emission mctor Tables for WBILE 3 ,” to determine 
the emission rates using the parameters noted above The propr mission 
factor is circled on Table 2 of T 664030,. which is reproduced on page 9. 
For a temperature of 20°, c&en&r year of 1985, prcent cold start of 
20.6, at lcw altitude, the single vehicle enission factor is 70 grams/mile 
h’ote that the closest values for spaed, tenpzrature, and percent cold start 
have been used. It would have ken possible, tilt unnecessary in this case, 
to interpolate within the range of the tabulated parameters. : 

T . CD- : 
StR, - Determine l-hour unadjusted CD concentration 

Use the nanograFfis transmitted with Ted~nical Advisory T 6640.6 to 
determine the unadjusted l-hour C0 concentration For this problem, use 
the nanoqragh for Stability Class D (generally used in urban areas), and a 
wind angle of 10 dqrees Note that the chosen wind angle of loo will 
normally result in the %orst ose” concentration levels for any receptors 
reasonably close to the ri$t-otiay line For a recesor distance of 30 
meters and an emission factor of 70 g/m& the unadjeted Co- concentration 
is 5.8 pp. (See ncrrr3graEfi on Fige 10). 
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FH'h'A TECHNICAL ADVISORY T 6640.10 
January 3, 1986 
ATTACHMENT 2 
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2000 : 
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276 167 121 94 60 41 29 
234 149 Il.1 87 55 37 25 
184 129 98 TI 49 32 20 
140 108 85 68 43 28 16 
125 99 79 63 41 26 14 
122 97 77 62 40 26 14 

1385 
1987 
I990 
1995 
2000 
2005 

CsJ 
1987 
1990 
1995 
2000 
2005 

238 144 104 81 51 35 26 
201 128 95 74 47 31 22 
157 109 83 65 41 27 17 
118 90 71 56 36 23 I3 
104 82 65 52 34 22 12 . 
102 81 64 51 33 22 12 : 

208 125 9Oa 45 31 2.3 - 
173 110 81 64 40 27 19 
134 93 71 55 35 23 15 
99 76 60 47 30 20 11 
87 69 55 44 28 18 10 
85 67 53 43 28 18 10 

1985 182 109 79 61 39 27 20 
1987 151 95 70 55 35 .23 16 
1990 115 79 60 I? 30 20 .-- 
1995 83 64 50 40 25 17 

1; 
- 

2000 73 57 46 36 23 15 9 
2005 71 56 45 36 23 15 8 

I985 161 96 69 53 34 24 18 
1987 132 83 61 47 30 20 15 
I990 99 68 Sl 40 25 17 11 
1995 70 53 42 33 21 14 8 
2000 61 48 38 30 I.9 13 7 
2005 59 46 37 29 19 12 7 
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/ step - Cetermine total 8-hour CT) concentration 

Ster, - Adjust CD concentration for traffic vol.me 

since the ncmgra~ is based on an assumption of 4,000 vehicles ger hour, 
the CQ concentration obtained frm Step 1 mst ba adjusted for actual 
traffx conditions. Therefore, to obtain the adjusted mncentration in 
pin, multiply the 00 amcentration obtained fran Step 1 by: 

4,000 v&idles/hour 
. 

. actual traffic (vehicles/hour) = 7,480 (vehidles/hourI 

l 7.484 
traffic adjustment factor = 4,000 = 1.87 

adjust& CD = 5.8 ppn x 1.87 = 10.8 ppn 

w - Determine total l-hour 00 concentration 

Total l-hour OD concentration 
= Adjusted Co + background 
= 10.8 ppn + 2 ppn 
= 12.8 ppn . 

If the l-hour amlysis predicts a l-hour 03 concentration of less than tie 
&hour a3 standard of 9 ppm, no segarate &hour analysis is necessary. If 
the l-hour CD concentration is equal to or greater than 9 ~pn, an 8-hour 
analysis should be performed by multiplying the &hour average traffic by a 
meteorological persistenoe factor (usually .6) and dividing by the l-hour 
traffic; then multiplying ty the l-hour 00 analysis concentration: 

&hour 0 concentration = 

trafficL x (l-hour CD mxentration) 
(peak hour traffic) 

Since the l-hour CD prediction is above 9 ppn in this example, use of the 
abcve quation is called for. 

8-hour Q3 concentration = 

10.6)x(5610 vm x (12.8 pw) 
(7480 vehicles/hour) 

= 5.8 p~mn 

In this example, project spxific traffic data for In this example, project spxif ic traffic data for the 8-hour pried were the 8-hour FE xiod were 
available. available. In cases where such data are not available, a typical traffic In cases where such data are not availa .ble, a typica 1 traffic 
prsistence (&hour average hourly traffic divided prsistence (&hour average hourly traffic divided ty peak-hour traffic) ty peak-hour traffic) 
of .75 can generally be used, or the Dbles in N(X of .75 can generally & used, or the Dbles in NW Report 187, Chapter 6 P Report 187, Chapter 6 
may be used to repute a traffic persistence value. may be used to repute a traffic persistence value. 
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